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— ~ PTHECRPOUEE

AT P SR DO 2R it - BRET R [E 22 /K BN B o SR T A A i gt B A P
Z VBRI R ACER M L - DRSS 2 Wit - RS SOR AR 2 (bR
22 7K BN BRI - sBmds R - REEH B EZKBER LRI 2 62E (AEY)
I R s By R g i s o 5 Eor LR /KBEREAR 1 o DL 180°C -16h a7
B (23.7) - ifi 160°C-4h 4HANRAR (14.3) - $hoh - FHRAAMEAEEZR - H&
TR ~ b B B R B S (B SR AT S MR 43 AT (Attenuated total reflectance-
Fourier transform infrared spectroscopy » ATR- FTIR ) HY455 0] LIS - 5274 DL 160°C
HEFT 4 h HZ2/KBRII - AR H B E 22 /K A 1 2 S TR % 2 B s B i
B o A - BURIFRIR(FAEIZIE - HFEEREE R o AN RETEninvEs
JREH > FRVTHMEE 160°C-4h HZ2KEVERERRG - BIREA SR RIIRIE I & R T 228
M > SEZ R PIE Ry R R R T T B iR 25 -

= BTHERIOREE

This project employed xenon arc lamp accelerated weathering tests to investigate the
changes in physical, mechanical, and chemical properties of moso bamboo (Phyllostachys
pubescens Mazel) treated with different vacuum hydrothermal (VH) processes during
weathering tests. The aim was to evaluate the weathering properties of the various VH-treated
moso bamboo and to determine the optimal VH treatment conditions. The results indicated that
the color difference value (AE*) for both untreated and VH-treated moso bamboo increased
with increasing the duration of the accelerated weathering tests. Specifically, the bamboo
treated at 180°C for 16 h exhibited the highest AE* (23.7), while the bamboo treated at 160°C
for 4 h had the lowest (14.3). Moreover, through observations of surface cell structure, mass

loss rate, mechanical properties, and analysis using attenuated total reflectance-Fourier

transform infrared spectroscopy (ATR-FTIR), it was found that moso bamboo treated at 160°C
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other treatment groups. Conversely, more intense VH treatment conditions resulted in poorer
weathering properties. Furthermore, previous reports from this project had indicated that
treating moso bamboo at 160°C for 4 h effectively reduced its hygroscopicity and improved its
dimensional stability, suggesting that this condition could serve as a reference for future

modification treatments of domestically produced moso bamboo.

= - sEEN

AR BRI IRGE ) B ARNETRIR S < BRI Z B ER - EEARTTH S A H
F ZRAEYMA R EIRI AR S EA A E 2RSS - o MMt E Rz - 281
By~ waEVE  ORAY o E RS ] AT - B AR A R o AS ST AR
T2 85% (BE4E(E » 1986 5 Ei/E ~ Sde » 2010) » & EARMEEFLIH 6% KTk
(BRIZSCFEA - 2015) BV BARMEAREIE - ARH - MR - EE S DU E L
R B GEEE L BAMEARMEIR (BEFTsE > 2011) - GE/NARLOETHEF - £57
iR RagrhElhls 2T SN HITREAIESE - HEA RFZINITH - Sh%E
ERTEZ — (CUEE » 2014 5 B85 0 2015) -

7 MM 8 — e 2 R M 2 se B A A W R - SR
VAR - N EESZEHE - B - e Ball KR FEYEGEE R E8TH
fh e (Martinez et al., 2005 ; Wang etal., 2012 ; Zheng et al., 2015) - fRIZFHAF 545
th > BUE R HE R ERE A E AN Z RSP e (Korkut and Bektas, 2008 5 Cao

etal., 2012 ; Iceletal., 2015 ) ~ [iif A MDA R Mfif @454 ( Esteves and Pereira, 2009 ; Ohnesorge

-

etal., 2009 ; Rowell etal., 2009 ; Lovriéetal., 2017 ) SME » I IS 7 32 2 AL
Bk o A E R I E N E 2 25 » 055 RKEEH (Hydrothermal
treatment )~ 514 A BaEpE F DL K2 H 2022 7 ( Oil heat treatment ) = A% ( Esteves and Pereira,
2009 ) ; Hrr > DUEMRESEER I 2 IHIT e HER B A B 3 A 2 B it MR
BRI AM Z RIS S B2 @RI - AHEHY - /KEEE RN M E R/KZER » i)
B3 BE P2 R B s TR 285 Bl 2 A B SE B e 2 A1 - TRRE A XU PR R A R BE 2 FE
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(Fujino etal., 2002 ) - H MM~ /MERH R © ILHh - ERTHRAVE TRIETHE
22 > RIIA] RERIEAN AN Z 2258, > (E B BRERE r FM R EUIRRER - MR K Z RS
HG R REOR IS B BE Tem /K28R, - I IR RE A A (B B A Z F 2 (Wentzel et al.,
2019 )~ ZAT > B AN E 25 /KR T fiiT ( Vacuum-hydrothermal treatment » VH treatment )
FE IR AT A B an R 3% 2 BN e T h = > BB (ST RS MRV R BT 72
A o

AEIL » ASTE S — LB TS EAFE R R DA B B2 KB R B R 2
B R TR AT ARSIy AR RV IE I E o4y - ARG TS = AR &
gVE N TANZRM st Bt - $T58 A pr il g A R B CCE R BT A T Tl sl BRife
{TEREBAE ~ X-ray £E8 (X-ray diffraction) ~ 7 IEFEHALT SRS EEE (Fourier transform
infrared spectroscopy » FTIR ) DL KT 4T A MEOEEE ( Near-infrared spectroscopy * NIR ) i fil »
DIBRET B B SR A I e 2 5 > #E LRl EL A DABR I A M T B 2 Ao T
AN - EIRF B IS TR R R o - DU E AR e R L2 255 -

e S L
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Vg ~ AR TTA
(—) alBatrrt

FoRTRE

A BRI Z VT4 (3 H BRI T USRI T I L 2. 4 APl EBlE &5
1 (Moso bamboo) » HAFRFEIRKE (9 H) - slBRFEITHY SePRI& BERUE 0L -
EIEGRETTE R 3-6 RTTH » FRITE o 2B EPRR > VR 30mm 27Tk -
TR IR Rz R - SR R R DR PR > TR & 900 mm x
30mmxSmm (£ x & x JB) Zah » DIIHREHETHZ KRG 2 H -

(=) ForiTh 2 B2z /KB

AFERIF T R VT B B B O AR 2 TR (IS E R &
J&77 A1 Ry 400 Jz 1200 mm) = AR A ESHE 1/100 2 ZE8H/K (49 1500 mL) J?
FETR > FIF R B R B % % 23 kPa LT » DUEESIELZS 1R EE - 3532 > DL 3 °C/min
TIRRER > BEPGERE S RITRESE 160 B 180°C 1% - FUKIRRIBE N T R EIRZ
(4~ 8LUR 16h) Z/KBEH - fFalBadhniig - J2A01% 50°C UT - BV HUS- & 4HEVE
BRAF o SaHEM Z 5Bk - BRI - FRRER R DU RS RIS 9B T RInR 1
TR - itk BEtM B 20°C ~ 65% RH 2 RERRDR = B T380R » AR s 2 H -

* 1. HzEKRm 2 B iR

Table 1. Process conditions for VH treatment

Sample code  Temperature (°C) Duration (h) Pressure (MPa)

160°C-4h 160 = 5 4 0.12
160°C-8h 160 + 5 8 0.14
160°C-16h 1605 16 016
180°C-4h 180+ 5 4 0.19
180°C-8h 180+ 5 8 0.24
180°C-16h 180+ 5 16 0.26

S5 .
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(=) DO E 5

A5 ASTM G 155-13 (2013) "I @M R RIS ER BRI, g
B 1 (Cycle 1) Z5WEgTT2% > wab B AGRSVE RN (Fa5R% (Xenon-Arc light exposure
apparatus ) 1% » DAGRIESLRNR R 340 nm B 5y 0.35 W/m? 27 JEBRGRIE T A T TR {2
s o aUBRE > DL 102 min SEIRER 18 min JeiR SOR/K Z BB =UE T - BAURE Ry 637
C - BRI R 500 h - 5Bl - aH Pk 40 (AT THER  Hrp > 15 (AR
JER M EAGH] - 7RI 0~ 2~4~8~16~32~ 64~ 100 ~ 200 ~ 300 ~ 400 ~ 500 h 5% 1%
AHEITREBAE « GROCGE IS > Hek 25 [EEA R M - 727515 0 ~ 100
200 ~ 300 ~ 500 h $HEEAHETHIRIEE 347 (B—HEE S (EkA) -

(9 MEHT
1. i # (Surface image)

A 2 DhRE S 1% (M1120 MFP » HP > China) ZIRlEIIAE - i o TTH
B R o st 25 By R R 2 R a2 4 -

2. ZFmHBAE (Surface color)

A B ] Perkin-Elmer RYME-1] FOE 356 EE (Lambda 850+ - MA » USA) 5H&
BC Perkin-Elmer f&575K (60 mm Pbs » MA » USA) 2753 » SRzt a5 5w
Ptk 2 IR - FRAHE 15 B8 - Ml - (REIPEIRIAR 5T~ CIELAB (4G
Zo BRIIESM ZHAE (L*) ~ 414428 (o) DIREESE (b*) 240 35 E
BB IR R e~ 2 E (AE*) » HAHRHE TR A AR -

AL* = L*y — L*o

Ab* = b*n— b*o

AE* = [(AL*) + (Aa*) + (Ab*)]"

U L*n > a*n BUR: b*0 531 R IR B B A& st b Z FATE(E ~ STARELLAR s BE(E > L¥o

1123080
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a*o LUKz b*o Q53 5l R DR (B e BR RT3 2 BHIEAE ~ SLaRELAR=ERH -

3w\ T s

AeABafE A R EALS R T #0485 (TM3000, Hitachi, Tokyo, Japan) LIJERIEME:
Ji R TE IR SR A R IR 25 FAVEE > B 5 EE - Sl
&SRS F B St st DIsk N - BRI E - s 3 18 - Bt
MALEPERE (Coating) patf - DI R ERETERGER - LH%AT > S DR
EEASEE Lo FFA 15 KV 1YERETEE -

BEEH&HE (Mass loss)
At = R sl S i B M 2 erz2E8 280 WK TN GTEEM 2 8=
B GHHHM 15 5E -

Mass loss (% ) = [(mo—m¢)/mo] x 100

o mo Ry IIZRMN (B e B A 2 SBHZE & > me SRy DRI (5B 25 iR TR M 2

el

il

5. i8S (Bending properties )

AelEp2lt CNS 454 (2013) TAMGIERERE ) - EWEM ZHTE58E (Modulus
of rupture » MOR ) JHiE 58 4158 (Modulus of elasticity » MOE ) » &p#Hz{f 5 EE -
It > SR IR STy Smm (T) x20mm (W) x80mm (L) Zakf > e
FOREE NHERERE - WERER - 2% » DIBHEASEMEE . 14 & REERES S
mm/min ZERIR: > ITERIE_ AV T R R E T E S - iikelh 2
AONEKER (B 5 A S EE BB P B 2 1% - Wk MY at E IR i e st B2 th st 2
MOR & MOE {#84# (Retention ratio) » £4HEk 5 & -

MOR (N/mm? » MPa) = 3PL/2bh?

MOE (N/mm? » MPa) = APL%/(4AYbh?)

1123080
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MOR retention ratio (%) = (MOR¢YMORo) x 100

MOE retention ratio (%) = (MOE/MOEo) x 100

A P Ry KREKEE (N) > L BESEE (mm) > AP SEEFIFRSTA EIREKE S FREEZ
ZE (N) > AY Jy AP AEFZpsiErh o 2 &P E (mm) - b AalA @E (mm)
h Ryl B (mm) - MORo B2 MOEo 73l Ry iR i st B2 5044 MOR Ed MOE >

MOR: 81 MOE: 53 51| F TR it e 25 ([El e Bl 5061 MOR E2 MOE -

6. R FEILFEERA M3 (ATR-FTIR)

AR FIH Perkin-Elmer ( Spectrum 100 » UK) {77 THHRLT SRR (FTIR) -
FEHCE 3 (Attenuated total reflectance » ATR) [ff{F: > HlEsHM RE ERER 2B -
TR o FTERFZ BRI Ry 4 emy ! SRR ICBIUR 32 K SRR # (Wavenumber ) #E[E

By 4000-650 cm ™! -

7. ATELAMROEEE T (NIR)
AsABRFIF Perkin-Elmer  (Spectrum Two N™ » UK) ZHTALHMREaEEE (NIR) -
HIESMRABERESEZ ML - WG - FrERA AT R 8 em ™' SR CBILRs 32 2K

R (Wavenumber ) &iE B 10000-4000 cm ™! ©

8. X-ray Ge5alls (XRD)

AatEEEF MAC science (MXP18 » Japan ) 2 X-ray &5}/ ( X-ray diffraction
spectroscopy * XRD ) » s A i i et T 2 &Eah B E b - s > FTAHEDEIR
Ky CuKou (40kV > 30mA ) - f7fii 5 (20) Ky 2-35° b 2 B R 45 54 F5 3 ( Crystallinity
index » Crl ) 28 Hsu (2021 ) 2 J77% » ¥ Peakfit #AGHETT /3 IR » Wi{E R fE22 0.99

PIE - BBt - R NYIET PG ESM 2 B R IR -
Crl (%) = [Acry/(Acry + Aam)] % 100

Aoty Ry@RAEZR GG MR IIRR (20=14~ 16 B 22°) > Aam 8 ERIEGE S ERTEITR (20=18°) -
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(1) &atoth
AEABREE A A SPSS itk Ac (T BE A1~ BB 574 ( One way analysis of variance »

ANOVA ) - fi#% 48 Scheffé fg7E ( Scheffé test) #EITHMRIRE /IS0 M 2 2= 51 -

B~ EREET
(—) BEZ/KE GRS i kit e < BR e 2841

d o T S 22K B B R - DU EER Ry 38 AR IR A R mBR e AR e > H
b EL 2z /K B BB S R IR I B IBR i <~ fmoze ([l 1) » Horfr > DL 180°C-16h frEH 2 3
MERGEM bR > BREEDS S Y > BL 160°C-4h pz B 2 S BR L SE bin | » BREUES
HEERERTRERERAH ([E 1) - iEpk BABRE S b > FEE TR H 22K e B e AR
BB BCRIRGE S 2 AR (Wang et al, 2016) - —fkili S > B
R PR-F s R BdE R A A MRS (Furfural) ~ FEHEGHERE (Hydroxymethylfurfural )
R /K # & % ( Anhydroglucose ) % 2 (BREIEY)Z SN > INEIERNE R p-0-4 f4EEZL
[ E A BRI iE S B A el i ORGSR b e ERCE =8 - b > 2R
R ONE R BRI SR A R R R BRI R S AR S A E
NEZRZLOHES - BRI 2 BREERTE o Mt iyl H 8% 2R - 1t
TN R EBREINE RN (B2 HA » 2021 5 Sehlstedt-Persson, 2003 ; Sundqvist and

Moren, 2002 ; Sandoval-Torres et al., 2012 ; Cademartori et al., 2013 ; Bekhtaetal., 2014 ) -
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arc weathering (h)

uT 160°C-4h 160°C-8h  160°C-16h  180°C-4h 180°C-8h  180°C-16h

& 1. RIVE NI (e ERaE e TR B P & 22 /KB B e S T R G -

Fig. 1. Surface images of untreated (UT) and VH-treated moso bamboo during xenon arc

accelerated weathering test.

BEAh - By T HE—DHERE L SR PR PO ZR N (B T SElE AR AR B R B (L iE
wE > AR REE TR KOS E - HalBRs R planiE 1 k& 2
B - &€ 500 h ER( e SRdi R BT - SdsM 2 REECHER AIKE (E 1) -
#E—BEROUET EMNSEEM ZHE (L*) ~ 628 (o) JESE (0*) K
OEE (AE*) K > HlE 2A Z&ER ISR > RIg AV E 3T Zitean LE R 73.3
T RN bR P > MBS BiRE )N > BN E 75.1 - KA > MM EEEZE
IKENR R 1% > L*{EREE 22 /K Byim B e 5 I S i (S - HE MR 65.2-46.1 = E5h
Vi R S Bt I > 5 22K B BRAH Al 2 LH{EIT R i - oo > L 180°C-
loh $HE LA » L*EE 0 h Z 46.1 ¥ /0% 500 h .2 68.3 & ffii 160°C-4h ZHAIE bRV
L*{EfE Oh 2 65.2 ¥EHIE] 500h 2 75.0 - £ a*J7Hl ([E] 2B) - {ERpaH &5 T &0
PRI R R 20 58 > HAEH Oh 22 3.9 39jI1%E 500h 2 5.1 « ][22 » &EEZZ/KER
FRERIBHINTHS > B a*{EFE 745 32h 2 100 h BELLSE - FHLARAS RSB He B 2 2 st
Saiis IR i (e - oo > {1520 180°C-16h 4HAIEE bR K > a*HH 0 h 2 9.5 [E(KE

500h 7 3.8 ; [fj 160°C-4h 4HHIE (LN » a*{EHE 0h 22 7.2 f#{K% 500h 27 4.6 - s5EES:

8 (b*) WyEER ([ 2C) RIBURAR R BLE 22 /KB R B T AT SR IR (5t 56 8% s

- 10 -
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% 64 h [N - BERANZP (R o Hef > 160°C-4h 4y b*EE(LEA » HEH O h
26.0 [#{EZ 500 h > 16.0 ; 1fii 180°C-16h 4HAIEE(EE/]N - HAEH 0 h 2 19.7 [E{KZE 500
h 2 13.9 - iR SS 500 h AYEZ{E (AE*) &R A LISA > 160°C A2 A {E T

2 14.3-18.8 5 180°C SR Z A= {ES MY 13.3-23.7 5 MARBRRELH Z 72 {EIE 7.4 - [EAD -
A ENEEREUTOREEHIAH 2 50b - B T4E28 100 h Bl 200 h [ 2 NEZ#@#45h - Hik
ey i e i R (A R 3G T s s B2 KB BRAYITAS - BR T AE5R 400 h
ELFAFEE R LAAN - ELERIRHEIRS B = MR i shs I B O B4 0 - BEASI = - SEEZ2/KER
e BLHY T AF 4 500 h i 2R i 5% e B 1% - FLBA SR & 0 HLBA € 5 ffm (1) BE 4k (05 -

(A) (B)
100 12
10
80 8 )
~ w0 §*§ = ;ﬁ i ':”‘-'-%::'.’__'
S e Y
4— 160-16h
& 180-4h
© TR
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Xenon arc weathering (h) Xenon arc weathering (h)
(C) (D)
¥ 30

30

E==E g” = § B
S N

0 100 200 300 400 500 600 100 U 500 600
Xenon arc weathering (h) Xenon arc weatherlng (h)

2. Rpa R HZE /K E R VTR AVE DR st ie h Z S (A) ~ 4Lk
2% (B) mEES2H (C) DIKEEHE (D) -

Fig. 2. L* (A), a* (B), b* (C), and AE* (D) values of untreated (UT) and VH-treated moso

bamboo during xenon arc accelerated weathering test. Values are mean = SD (n = 15).

11 -

1123080
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A EREE S Kim % A (2016) HEfTELFTH 1 F S NHELSEEERT - miHE
alBB T AE* e L¥E W0 M a*BL p*E AN N E < G TA R InaR g alEs T~ 2 BH g
{EEIARE 5t 34 (Photodegradation )5 RH (Pandey, 2005 ) K& Z Fy RAFAY LR CE »
HAPEH R 280nm & 400 nm [ A FRAVIRIORIE < & REZRWOEZ RGP E HA
5Lt F A B S ME TP RN (o B A A ER B R G - 2R [T 45 MG BH (Y 508 ( Pandey, 2005 )+
BtAh - fE DR SR T RYMEE A - AIEEARE ZFTE R mla MR R IR
%2k (Denes and Young, 1999; Kalnins and Feist, 2002; Zhang et al., 2022) » E{1#7

REHVERE -

(=) BEZ/KE R i Se A D it e < R &S b

H d SR AR R L s AT 75 (R R 4R 25 B - IR i =0 T B e
o A E R ZE ST AYAEE R (Vascular bundle, VB ) B4 S T[] Y5 BE 4H Al
(Parenchyma cell, PC) (4l 3 AR ) « (@ > BE—{E4EE ARG n] DLSs IR 4 s R A
A1 ('Vascular bundle sheath cell ) {(SHYELGESS: - RILER A ZHHERZEE] - EE(ERITRRE
ERBETEE - A BB BRI A SRS DY - R4S R Y HEE AR AR mT
PRI RA PR DI (R L EE IR 2 & (A DO 2R e i ey A L - 201 -
TE4EE RIVE, - YR 4EE R i RO R - IR S e M
R B A L - B B S DL E TR AR A S Lokl B a2k i fi B

BN & -

- 12 -

e S L
1123080
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l3mmﬁﬁ%ﬁ2%%ﬁ%@ @.Céy% E%%% W3%§%U
Fig. 3. SEM imeage of moso bamboo surface. C: Crack; PC: Parenchyma cell; VB: Vascular
bundle.

FHlE 4 R 2 SEM BZ el ISR FE 12N (et BR e8] (0-2h) - RgHl
EAH 72 K BRIAA s P S B 880 > HRmEME R L3/ NAL » 1B BB RYY
10-200 um > B4y 1-3 um o IR R 2 16 h B - 180°C-8h £ 180°C-16h [t —
AP E R EEEIRE A AR - HESRBRAEHAR 1 mm PLE > RERPRR 100

° M iEEHRF TG I ZE 500 h iy SRR BRAH B H 22 /K Blin A B m] B B 3 i dg - H
i SRR N B B G e EL 2= /KRR R R B FEE A 34 i -

- 13 -

3080
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uT

160°C-4h

160°C-8h

160°C-16h

180°C-4h

180°C-8h

180°C-16h

0 16 32 64 100 300 500
Xenon arc weathering (h)

4. WVE R e iE R PR B S H 22K EE B o 52 b < fefi sV e G
Fig. 4. SEM images of untreated (UT) and VH-treated moso bamboo during xenon arc

accelerated weathering test.

AR SR WA AT - PIAE 2R
W o RSP O SRR R - OB B T R AR
(Evans, 2008 ) - 43458 » 180°C-8h B 180°C-16h I 4R R ELA e S5y 244 S04
4 BTSRRI R BT - U1 - LGRS R 0 B 5 B A
SRR HRAIAGEE RO RE (1B 5) B0 BN RIE - LTI - 4T
FEHE S SRR 5 S BRI - TIUEBR R B Kim S50 (2016) 4544

7 -

S 14 -
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(B)160°C-4h

s R -
— ———

5. e SRR (A-C) BiEligig (D-E) RgH R HZEKEH (160°C-
4h ~ 180°C-16h) e b < frf U B -

Fig. 5. SEM images of the untreated (UT) and VH-treated (160°C-4h and 180°C-16h) moso
bamboo tissue in transverse surface before (A—C) and after (D-F) xenon arc accelerated

weathering test.

(=) Hz/KBa B T PR st S 2 P e 24

Pkt - HEAEEREE G BN ZWE > MEASEF _ERPER
[E] 22 KR B R (T A B AR AR I 2 s B - R R 2 T aEA R H 22K B
BRROFAVITAE > YIRS (sslin e A G A A FIRYEL - HEERAE 6 Fror - &£ 500
h BYZRMS (et BRai REUR » BEE IR AR A R - A E AR S EZE /KRR
B 2 E BRI IIAEIE - 2810 MM R 2 KB B RTR - B R HL
HURE RS 7 S S s pkii (= aEfe RV E B 1Rk - Hor > 180°C-8h 2 180°C-16h FiZH
FENIZRM 5225 500 /NEfHF - ZIREGEHAVE BIEAR (8.8-8.9% ) » e hI 2 'E BIHAR
AITTHY 4.6-6.1%[H] %4 ANOVA FaTERSFIENERT 5 8 h F4G > 180°C-8h Ed
180°C-16h #HHYVE BIEKAR EHE SN HAAH R © Ep DAUE BHRREE VRS -
gL 180°C-8h B 180°C-16h Wi&HEM 2 HEUHZE BT AR - NG E L

HyABRE T > JRo R MEELIAEAY BRI A EE B F Rl BAR - SUSREE RS 2 E 818k

EF

o JEAh > HFREZ SEM &55R ([E 4) 1501 > FEM5aEREE 8-16 h i > it 180°C-8h & J-%_

- 15 -
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180°C-16h &H5IFERMERTFFRIAARE  BUEAGIHENELGHELCRERS
AT PES - PR EAE - AL - BEInEE e stERT 100 /NRFHYE &
RORE (18 6) @ IERIdHsM 2 &EIF S bm it BAtaln] » 52 > HEBIRKZHEES
PHERTEH -

—e— UT
O 160-4h
12 1 v 160-8h
—A— 160-16h
10 4| = 180-4n
—0O— 180-8h

—&— 180-16h

Mass loss (%)

0 1CIID ZCIJD 360 460 560 600
Xenon arc weathering (h)

[ 6. R TR (5 s B aiAE th R PR B e B 22 /K Baa B o e VT B B 1R R AT 211
Fig. 6. Mass loss of untreated (UT) and VH-treated moso bamboo as a function of xenon arc

accelerated weathering time

(09) HzE/K e B e P i et B i B 24 b

R A [ H 22 /K BN B 2 o S P B AR st e o S AR 1 T
TR 555 0 ~ 100 ~ 200 ~ 300 Kz 500 h i > S #fradbl Z JTEMEE - HalBRat R antE 7
B o e 7 SR s (MOE ) ZsABaai iR v LUSAT - MR s SRR pm B &
SRVTH 2 MOE Fy 9.1 GPa » [4EH 22 /KB B o 52 7144 Z MOE AIlf it 8.7-6.5 GPa » %
M gt ERRE A - RN (s BR AR e T R B M Z MOE 71k 7.5-8.3
GPa ; EHZE/KEGE 160°C 4H 2 MOE 1A 8.5-6.9 GPa ; 1fiiEZE/KEEEIE 180°C 4H
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TR = oy P A T RSB B AR5 » T 252 H MOE HY[Z({&( Borrega and Kérenlampi,

2007 ; Giindiiz et al., 2009 ; Gawron et al., 2011 ) o
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Fig. 7. Modulus of elasticity (MOE) and modulus of rupture (MOR) of untreated (UT) and VH-
treated moso bamboo during xenon arc accelerated weathering test. Values are mean = SD (n
= 5). Bars with different letters indicate significant differences (p < 0.05).
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bamboo during xenon arc accelerated weathering test.
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FEPAHUEIRE (MOR) J71H > HE 7 AT AR IR SRR AR B FEAH . MOR
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1A 98.1-137.3 MPa - [fL4) » A FRAH S FT4H B 22 /K 2 F4H ( 180°C-4h % 180°C-8h ) s »
BABZERER - HENERRN > ERAEEZKERIEE - SR P R R E
LRI SRRV E o M EDTE RERE (Yunetal,,2016) © fhoh > FEHE 7GR B
TF (2014) R HE (2021) EIBHZRIEH - S ERIEM 2 B 2 HRERAN 10%0 > 58
FEMEE & RIE R « ifT AT EE EAYHERaS Rt ] DUSHI - B B 2K BVR R AR
g BRI GE IS - R IHEREZ MOR B IEE - SR Ras e

EAREFZEARL o TIAE 500 h HrZRit fgtER T - ARPEHEAHZ MOR 41j% 141.5-133.8 MPa ;
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J3TH » MOR {REFZHR&ER ([& 8) BUR » MM FE5aE 500 h I - AREEHAATTA A
B 77.6%Z REZ  BAINRMHEER S - S8R RAERAE 75.3-79.7% - ¥ - KH
22K ENER BRI HARBA A Y 54.8-143.1% » FLEEHE ST 8 TR i 055 Rl 0 e
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GrErRiE SEM BigZ ~ H B IRSREEM M E R4S R o] LUSAL » T8 E 2 KERE
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(Songetal., 2018 ) ; NEZE A GEREIE - 45 S IE (Condensation ) DL ATH5E i ( Cross
linking) (Nuopponen et al., 2004 ; Wikberg and Maunu, 2004 ) ; HijH /e 4 s E
FARFEEY)  (Hill, 2006) 5 o I EERALIMEEE (FTIR) RATALIMEOEE
(NIR) &3 R H 5 (8 2 sk o thfiil - EEZEMANFESI A L& R
(Popescu et al., 2007 ) = (AL » Ky T BEAENT R aEiEfe fr - A EE 22 KEGE I 5
I REEERE R 8L AeEBs7 AL, FTIR J NIR $f&4HE M 41T 04T - HHEE 9
2 FTIR [El 35 A DLSEER » 5 7T 2 R MR S = 2 3 AT 7 R 8 38002750 em™' 2 1800
800 cm ™! ZFE4UEIFHE R « Horh » JZ% 3340 em! Ry EREE (—OH ) 2 /RFE R UL
HE 2910 em ! FyER FEEL (C-H) Z ISR IRBI Ul © 7% 1730 em ™' R ZPgEL
Pk (C=0) ZffaPRBMMULIE ; 78 1600 ~ 1510 DL 1230 em™' By REZRIR (C=
C) ZFFERUIE 5 R85 896 cm ™' FyfAE ks (C-H) ZRfEmRUlE: 5 7% 834 cm™
' Fo RIS (Guaiacyl units ) REZERGEHE (C-H) ZFFERULIE (Zhang etal., 2022 ) -

TEDIZR BB AT 100 h G550 1730 em ™ IR USG5 FEE 7 &% 4H T E9 75 22 Ay
5 Hop XPAZRMESS 64 h 2 160°C-4h Bl 160°C-8h Wi4H A #L = AW U IETRE © 1T
1730 cm™" RS 58 & BiLapt > 48 (6 8 Hh YA AR & 2 A B (Pandey, 2005 ) » #E7RIEERTAHER
M TIHEEA SR & 3 CEEYILL RS « AAMEMZERTZESS 100h % > 1730 em™ BRUT
I AE 2 AH AT BR R T - LR G2 AT pE B S (B 2 B /KAMOE A RE - MEEAA &8 T -
AR FEANEET R AT 100 h 555 > 1600 ~ 1510 K 834 em™ 7 KB ZFF 8 I Uil 7
FEAE AR BR PR AR B 22 /K AR PR 20 2 B 2O AR AV RS - WA IR it fezad8% 100-500 h
Gl R HR Ul E ARG © Evans 5 A (2002) fEHAM R EaSaaEiE T - KE
ZEEAREIRGE - ETEE 1600 K 1510 em™' ASEEE o TEAZGERERE S » DL
180°C-16h 4HAZ g R gy RHRE - HAEMMEERF 2 32 h IR Rz iRt -
HUR 180°C-16h 5ib KBRS LB R R EE -
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Fig. 9. FTIR spectra of untreated (UT) and VH-treated moso bamboo during xenon arc

accelerated weathering test.
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Fig. 10. NIR spectra of untreated (UT) and VH-treated moso bamboo during xenon arc

accelerated weathering test.
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Fig. 11. XRD spectra (A—E) and crystallinity index (F) of untreated (UT) and VH-treated moso

bamboo during xenon arc accelerated weathering test.
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bamboo during natural weathering test. Values are mean + SD (n = 15).
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